New computational procedures developed within the framework of international research projects "Grispe" and "Grispe Plus" are briefly presented and characterised here. Considered algorithms pertain to the verification of bearing capacity and serviceability of selected bearing structure components erected with especially shaped thinwalled sheet metal panels. Structural components of this type are so far rather absent from the codes, and as a result the unequivocal design requirements have not been developed for them. Key problems related to the detailed analysis of the following element classes: steel decks with embossments, indentations and/or outwards stiffeners; liner trays; corrugated sheeting; curved profiles; cladding and roof profile assemblies; perforated and holed profiles; external interlocking planks and their assemblies are indicated in the text. The procedures formulated as a part of the projects indicated above have been delivered to CEN as an official proposal of amendments and/or additions submitted for introduction to the new generation of Eurocodes currently under preparation, and especially as an extension to the code EN 1993-1-3.
INTRODUCTION
The name "Grispe Plus" stands for an acronym of an international research grant "Valorisation of knowledge for specific profiled steel sheets", financed by the European Union for 18 months within the Research Fund for Coal and Steel (grant agreement RFCS-2016 No 754092 ). This project formally was a continuation of the preceding "Grispe" project, conducted during 2013-2016 under the name "Guidelines and recommendations for integrating specific profiled steel sheets in the Eurocodes". The basic objective of the cooperation within the framework of both projects was to propose authoritative design methods pertaining to seven classes of thin-walled steel elements so far rather absent from normalization. This cooperation was especially oriented on: steel decks with embossments, indentations and/or outwards stiffeners; liner trays; corrugated sheeting; curved profiles; cladding and roof profile assemblies; perforated and holed profiles; external interlocking planks and their assemblies. An appropriate computational procedure has been developed for each of the considered classes and submitted for approval and introduction to the new version of the code EN 1993-1-3. Both projects were coordinated by:
x L'Enveloppe Metallique du Batiment (Paris, France) -society representing French manufactures of steel sections and steel clad layered panels.
In addition the following entities cooperated actively in the "Grispe Plus" project:
x Bacacier (Aigueperse, France) -French manufacturer and exporter of steel profiled panels,
x Joris Ide (Zwevezele, Belgium) -international group of companies making steel roof coverings and wall cladding systems used in buildings,
x Sokol Palisson Consultants (Paris, France) -French design and consulting office specialising in expert appraisals within the domain of steel structures,
x Cracow University of Technology (Cracow, Poland),
x RWTH Aachen University (Aachen, Germany) -leading technical university of Rhineland -Westphalia,
x Universita di Pisa (Pisa, Italy) -Italian university grounded in 1343, The conclusions and recommendations prepared within the framework of this project and pertaining to each class of considered profiles are briefly presented in this paper. The detailed results and descriptions of proposed computational procedures may be found in the comprehensive report [1] and [2] prepared for the participants of Cracow meeting [3] . For readers convenience this report has been split into two parts. The first part, per authors agreement, consists of presentations delivered during the lectures and accompanied by more general elaborations containing state of the art knowledge. The second part contains so called design manuals translated into Polish, prepared separately for each type of profile considered in the project and associated computational procedures recommended for practical application. The original English versions of these manuals and their translations into French, German and Italian may be found on the web page www.grispeplus.eu. Additional materials, which may be of use during design, such as for instance spreadsheets referred to in several design manuals, may also be found there.
STEEL DECKS WITH EMBOSSMENTS, INDENTATIONS AND/OR

OUTWARDS STIFFENERS
Thin-walled panels made of profiled steel plates with additional longitudinal indentations or circular embossments ( Fig. 1a ), or external dovetail shaped flange stiffeners ( Fig. 1b ) are nowadays widely used, in general as an integral part of composite slab plates. It is stated in the code EN 1994-1-1 [4] that the plates of this type should be designed conforming to the provisions specified in the code EN 1993-1-3 [5] . However, this code does not contain any provisions regarding the treatment of local stiffeners when the characteristics of effective cross section are determined. In the recommendations prepared within the "Grispe" and "Grispe Plus" projects it is proposed to determine the effective cross section in the case of panels with indentations or embossments in a manner analogous to the corresponding panels devoid of indentations and embossments, provided that in the zone of indentations or embossments computational thickness of the panel be reduced by a factor Ah B U , where stands for the depth of the indentation or embossment and the factors and depending on the sheet thickness and indentation or embossment type are calibrated experimentally. Detailed values of these factors are listed in [1] and [2] . It has been shown as well that the influence of indentations or embossments of this type may be disregarded when panel is checked against web crippling. When dovetail shaped stiffeners are considered, an assumption on the stress level in the stiffener equal to the stress level in the flange of which the stiffener is made is recommended for application.
LINER TRAYS
The rules for iterative design of liner trays made of thin-walled profiled steel sheets and applied in modern lightweight cladding systems are given in point 10.2 of EN 1993-1-3 [5] . However, the applicability of this approach has been limited to the situations, when the fixing distance between the outer shell and the narrow flange does not exceed ( Fig. 2 ). But the experimental research performed in this domain indicated, that the proposed approach is overly conservative. In addition, due to the increasing architectural and thermal requirements liner trays with significantly larger distance between the fasteners are applied more frequently. The problem with an increased fixing distance lies in the reduction of shear stiffening by the outer shell. In the code approach the influence of fixing distance on buckling resistance of the liner tray in bending is expressed by the reduction coefficient . Within the framework of "Grispe"
and "Grispe Plus" projects new formulae have been developed, allowing for determination of this coefficient at the distance .
CORRUGATED SHEETING
In spite of the fact that the corrugated steel sheets of sinusoidal wave type ( Fig. 3 ) belong to the basic types of profiled steel sheets applied in engineering practice, the code EN 1993-1-3 [5] so far lacks clear guidelines regarding the determination of bending resistance in the span section, i.e. between the supports of sheathing made of this sheet type. The experimental investigations conducted within the framework of "Grispe" and "Grispe Plus" projects led to formulation of computational procedure allowing for estimation of this resistance. Susceptibility of the sheet metal to the local loss of stability in the compressed area of the cross section is the key issue here. . The procedure to determine the stress level, advised for application in this case, is based on the regulations contained in the code StBK-N5 [6] . In special cases a simplified computational approach formulated in the code EN 1993-4-1 [7] is allowed for practical use.
CURVED PROFILES
Computational procedures developed for symmetrically loaded curved panels made of profiled steel sheets within the framework of "Grispe" and "Grispe Plus" projects pertain to two qualitatively 0,04
CLADDING AND ROOF PROFILE ASSEMBLIES
In the conventional computational procedure it is usually assumed that the panels are joined into a continuous setup over supports, but without taking into account the real increase in bearing capacity in these cross sections due to application of appropriate overlaps. The code EN 1993-1-3 [5] lacks clear guidelines indicating the recommended procedures for verification of such joints. The recommendations of this type are contained in the code DIN 18807-3 [9] instead, though they pertain to only two particular types of these joints, i.e. the "DIN joint" with cantilevered end of profile on top ( Fig. 4a ) and the "DIN joint" with cantilevered end of profile underneath (Fig. 4b) ,
respectively. The research performed within the framework of "Grispe" and "Grispe Plus" projects allowed for preparation of more general rules for the design of such joints. Additionally analogous rules applicable to widely used joints with double overlap, especially to the so called "overlap joint" Verification of the bearing capacity for each of these joints, specified for the continuous setup, must take into account the interaction between the bending moment and the shearing force, the capability of an appropriate fastener group to resist the applied loads and the potential risk of web crippling in the single panel at its cantilevered end [1] , [2] . In the proposed computational approach, referring to both joints described in the code [9] , i.e. to the so called "DIN joints", the bearing capacity of the analysed panel set at the axis of the support is determined taking into account only one sheet of metal. This rule does not apply to the joints with double overlap, depicted in Fig. 5a and Fig. 5b . In those cases it is assumed that each sheet increases the total bearing capacity of the joint by 90% of its "individual" bearing capacity. As a result the bearing capacity of the combined overlapped cross section at the joint is equal to 180% of the bearing capacity of a single contributing panel.
PERFORATED AND HOLED PROFILES
The design rules for sheet metal perforated and holed profiles (with perforations or holes in flanges and/or in webs) are given at point 10.4 of code EN 1993-1-3 [5] . However, this code deals only with the situation when perforations are spaced regularly in the nodes of the equilateral triangular mesh. In order to account for such weakening of the material two substitute thicknesses, i.e. and , are introduced to determine the properties of the gross and effective cross section, respectively. The research performed within the framework of "Grispe" and "Grispe Plus" projects allowed to extend these recommendations by appropriate specifications calibrated to the case of often used perforations distributed over a square mesh. A new rule has been developed as well to take into account single (or at most double) circular or square openings in the compressed flange of a profiled sheet. In such case the effective width of the flange is determined by taking into account the cantilevered parts of the considered flange, remaining after the opening has been cut out ( Fig.   6 ). 
EXTERNAL INTERLOCKING PLANKS AND THEIR ASSEMBLIES
An algorithm to verify the bearing capacity of the planks interlocking by a chevron or clip lock ( Fig. 7) constitutes another example of a new computational procedure developed within the framework of "Grispe" and "Grispe Plus" projects. The locks of this type are nowadays gaining popularity because of aesthetical considerations, as they allow for hiding the fixings and creating large unbroken flat surfaces. In the proposed approach the individual panels are treated as the liner trays of a peculiar type, and based on that assumption appropriate verification formulae are used [1] , [2] . This approach is accompanied by additional verification of the locked joint against dislocation and complete falling out of a panel. This failure mode is usually related to the wind suction. 
CONCLUDING REMARKS
This article, out of necessity presenting only a brief summary of the new calculation procedures developed within the framework of the "Grispe" and "Grispe Plus" projects, is one of several such studies (for example [10] and [11] ) intended for publication in order to popularize the obtained results in the environment of practicing engineers, especially those who in their activities deal with the production and use of thin-walled panels made of profiled steel sheets. A summary of these papers is included in the final report summarizing the "Grispe Plus" project, recently approved by the relevant bodies of the European Union. These papers will be published and distributed in each of the countries participating in both projects listed in the title. Of course, practical application of the developed algorithms requires a more detailed familiarization with the recommended solutions.
We hope, that the reports [1] and [2] cited above will prove to be usefull for this purpose. We also count upon that particular procedures submitted to CEN as proposals for approval and inclusion into the presently used Eurocodes will find their way into the new versions of these codes currently under development. 
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Słowa kluczowe: cienkościenne profile z blach stalowych, poprawki i uzupełnienia do norm, nośność na zginanie, odporność na deformacje, zestawy profili, przetłoczenia podłużne i/lub okrągłe, otwory i/lub perforacja, samozamykające się zamki.
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